Enzymatic properties and primary structures of hyaluronidases from two species of lionfish (Pterois antennata and Pterois volitans).
Lionfish are representative venomous fish, having venomous glandular tissues in dorsal, pelvic and anal spines. Some properties and primary structures of proteinaceous toxins from the venoms of three species of lionfish, Pterois antennata, Pterois lunulata and Pterois volitans, have so far been clarified. Our recent survey established the presence of hyaluronidase, presumably a toxin-spreading factor, in the venoms of P. antennata and P. volitans. This prompted us to examine enzymatic properties and primary structures of lionfish hyaluronidases. The hyaluronidases of P. antennata and P. volitans were shown to be optimally active at pH 6.6, 37°C and 0.1 M NaCl and specifically active against hyaluronan. These enzymatic properties are almost the same as those of stonefish hyaluronidases. The primary structures (483 amino acid residues) of the lionfish hyaluronidases were elucidated by a cDNA cloning strategy using degenerate primers designed from the reported amino acid sequences of the stonefish hyaluronidases. Both lionfish hyaluronidases share as high as 99.6% of sequence identity with each other and also considerably high identities (72-77%) with the stonefish hyaluronidases but rather low identities (25-40%) with other hyaluronidases from mammals and venomous animals. In consistent with this, phylogenetic tree analysis revealed that the lionfish hyaluronidases, together with the stonefish hyaluronidases, form a cluster independently of other hyaluronidases. Nevertheless, the lionfish hyaluronidases as well as the stonefish hyaluronidases almost maintain structural features (active site, glyco_hydro_56 domain and cysteine location) observed in other hyaluronidases.